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The knowledge about the morphological peculiarities of the wall of the in-
ternal carotid artery (ICA) in its cranial portion (the arterial portion in the ca-
rotid canal called petrous and its cavernous portion) presents an interest for 
clinical practice. In its cavernous portion the artery forms two curves called an-
terior and posterior arterial knee of siphon (1,8, 11, 12). Literature data devot-
ed to interrelations between ICA and cavernous sinus (CS) as well as to its wall 
structure in the cranial portion and to the incidence of atherosclerotic lesions 
there are imperfect and contradictory. According to some reports (4, 9) the total 
thickness of the arterial wall in its cavernous portion is always less than that 
in the petrous and cervical regions. Having in mind that fact as well as reduced 
elastic properties of the cavernous ICA, atheroslerotic lesions and hemodynamic 
hyperloading of this area, it can be assumed that arterial wall rupture is most 
probable here (3, 4, 17). In order to clarify the anatomical basis and the patho-
logical mechanisms inducing this vascular wall pathology it is required to in-
vestigate ICA morphological peculiarities in its cranial portion and the frequency 
of atherosclerotic lesions in it as well. This knowledge is necesary concerning 
the rapid advance of interventional neuroroentgenological methods in the sur-
gery of cranial ICA. Proceeding from that we decided to ascertain morphometric-
ally the thickness of the single wall layers of cranial ICA, to study its morpho-
logy and the frequency of atherosclerotic lesions in it. 
Material and methods 
Anatomical block-preparations including a part of the cranial basis, dura 
mater of the brain and 130 ICAs were cut out from the cranial basis of 65 cada-
vers. A detailed examination of the interrelations between single anatomical 
objects was followed by elaboration of both petrous and cavernous ICA prepara-
tions and taking of cervical ones, too. Three age groups were determined: 1 s t — 
between 18 and 40 years; 2 n d — between 41 and 60 years, and 3 r d — between 
61 and 81 years. There were 51 males and 14 females. Histological preparations 
were elaborated from isolated ICAs and decalcified total block-preparations stain-
ed with hemalaun-eosin and after the methods of Masson, Van Gieson, with 
azan and orcein and after Tanzer-Unna's method. The thickness of the intimal 
and medial arterial layers was measured by using of ocular-micrometer. The 
arterial vessel was conditionally divided into 4 quadrants. In each of them the 
thickness of intima and media was consecutively read and then the average value 
was calculated for every histological section. The optic-microscopic photographic 
documentation was done on microscope Reichert (Austria) by using an «Exacta» 
camera (GDR) . 
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Results and discussion 
The macroscopic examination of ICA of all the block-preparations created 
an impression that in the carotid canal ICA was stabily bound to the bone by a 
thick and dense perivascular connective tissue which considerably wore thin at 
F i g . 1 Macrophoto. ICA siphon after its exit from the carotid canal. One can see connective-
tissue fibres binding it to dura mater. 
the place of leaving the canal. Cavernous ICA lied between the two dura mater 
layers bound to them by short fibrous trabeculae and loosely by tender connec-
tive-tissue fibres easily breakable during lifting of the internal layer of the dura 
mater (fig. 1). The connective-tissue nature of the latter was histologically prov-
ed also on decalcified block-preparations. Thus cavernous ICA was enveloped 
by a loose connective-tissue vagina. Analogous anatomical interrelations were 
reported in other literature sources (2, 4, 16) demonstrating that ICA in CS was 
covered also by a connective-tissue vagina that was an immediate continuation 
of the outer dura mater layer called intracranial periost (16). ICA siphon ante-
rior knee of some preparations was loosely fixed by a loose connective tissue but 
in most cases it was free and not-fixed lying out of CS between both dura mater 
layers. ICA was stabily fixed at two places: on the top of its exit from dura ma-
ter and below its exit from the carotid canal. Anterior siphon knee lied with its 
antero-medial surface freely on the outer dura mater layer. The latter was often 
found rather thin. Thus it was evident that the only loosely fixed and relatively 
mobile ICA portion was its siphon that presupposed its traumatic damage with 
hemodynamical loading of this arterial portion. 
The total thickness of the arterial wall in its petrous and cervical portions 
was 1.5—2 times greater than that in the siphon area. On table 1 the mean rates 
of intima and media thickness in different ICA portions according to the aforemen-
tioned authors were presented. The comparison of the thickness rates of single 
arterial layers from the cavernous portion with these from the petrous and cer-
vical one revealed that reliability criterion calculated after Student's method 
was always p<0.001. It struck that different investigators reported various thick-
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T a b l e 1 
Mean rates of thicKness of ICA media and intima according to some authors 
Author, year I C A portions Intima (mk) Media 
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ness rates of ICA arterial layers in its single portions. It was common that to­
tal arterial wall thickness was smaller in the cavernous portion as compared 
with that in the other regions. This was due to the less thick intima and media 
F i g . 2. I C A cross histological preparation F i g . 3. Cross histological section of ICA 
in the region of the siphon. Staining hema- wal l in its petrous portion. Staining orcein, 
toxyllin-eosin. Microphoto: oc. 10, ob. 10. Microphoto: oc. 10, ob. 10. 
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both in this area. The table showed that our data differed from those of the other 
authros (4, 9) but were in concordance with descriptive characteristics of the 
cavernous arterial wall (6). An attention was paid to the irregular intima and 
media thickness in one and the same section that was particularly strongly ex-
pressed in the intima. There were various reasons for that: postfixation vascular 






was presented on our 
endothelium and diffe-
rently developed subendothelial layer 
of connective tissue including in istelf: 
collagen fibres, internal elastic mem-
brane (IEM) and smooth muscle cells 
(SMC) with longitudinal or oblique 
orientation (fig. 2 and 3). Occasionally, 
intima and media thickness in siphon 
area was almost equal. This was due to 
local intimal thickenings. S. S. Mikhai-
lov (4) described a multilayer (2—5 
layers) I E M in the wall of cavernous 
ICA. One of this layers was the thick-
est one — up to 10 JLL but the rest 
ones were thin — between 2 and 4 \i. 
I E M was presented as an one- or two-
layer band on our preparations. Within 
the intima it was seen as single elas-
tic fibres but in the borderline between 
intima and media it was most often 
one- or two-layer membrane. I E M 
was dense, multiple and clearly outlin-
ed in the wall of petrous and cervical 
ICA. No parts of thinness or interrup-
tion of elastic fibres were observed. 
However, the investigation of caver-
nous ICA I E M revealed just contrary 
data. In these preparations, one- or two-layer I E M with segments of thin-
ness, fibre separation, even fragmentation and sharp cessation of their course 
was a frequent finding. Siphon elastic fibres lost their circular course, 
they undulated strongly, shortened but in certain parts could not be detected at 
a l l . In cavernous and petrous ICA the media was presented by a layer of densely 
located SMCs with circular orientation amidst which short collagen and single 
elastic fibres could be observed. According to literature data (4) correlating with 
our results, in cervical ICA media among bundles of muscular fibres numerous 
elastic ones were seen while in the cavernous ICA media elastic fibres were consi-
derably reduced. In some media segments muscular bundles were differently orien-
tated as compared with these in the basic layer — longitudinally or obliquely. 
In some cases they reached up to I E M but in other ones lied in media depth wit-
out contacting with I E M (fig. 4 and 5). These bundles were separated from the 
rest circular media musculature by a differently developed I E M . These data were 
of interest with a view to the circumstance that similar SMC bundles which were 
differently orientated than the basic media circular muscular layer (10, 13, 14) 
were described in several muscular type arteries. Some authors (6) had probably 
F i g . 4. Cross histological section of I C A wal l 
in the region of the siphon. Staining hemala-
nueosin. Microphoto: oc. 10, ob. 10. 
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in mind these structural peculiarities of ICA wall when describing a chaotic mus­
cular fibre arrangement. In fact, musculature bundles with construction arrange­
ment peculiarities in the media were concerned. They had originated due to 
the creation of conditions for local hemodynamic stress of ICA wall in the siphon 
area which was with S-like trajectory. The relation known from the literature 
Fig.5 . Cross histological section of I C A wal l in the region of the siphon. Staining orcein. Mic­
rophoto: oc. 10, ob. 10. 
of these constructive peculiarities of the wall with atherosclerotic plaque ori­
gin (14, 15) could explain their frequent localization in cavernous ICA. In our 
material, cavernous arterial wall was so thin that atherosclerotic plaques often were 
transparent through it. They were found out in 78 siphon ICA (from 30 males 
and 9 females) out of a total of 130 ICA preparations. 8 cases were registered in 
the 1 s t group, 22 — in the 2 n d and 48 in the 3 r d one. Plaques were observed not 
only in the siphon but also in the whole course of ICA in 18 from 78 ICA namely 
in the first and second group one case each but in the third one — 7 cases. 
On the borderline between media and adventitia a thin fibroelastic layer 
was located containing single elastic fibres and collagen. The adventitia of most 
preparations presented a thin connective-tissue layer deficient in elastic fibres 
becoming still more thin in cavernous ICA. Our data correspond to these of other 
authors (4) according to which cervical ICA adventitia was considerably express­
ed, rich in collagen bundles and elastic fibres while cavernous ICA one was less 
developed and more deficient in elastic fibres. The three layers of the vascular 
wall were well-outlined on all the preparations thus we could not establish any 
cases of complete perivascular connective tissue or adventitia absence in ICA 
wall as reported by certain investigators (5, 7). 
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НЕКОТОРЫЕ ОСОБЕННОСТИ СТРОЕНИЯ СТЕНКИ ВНУТРЕННЕЙ СОННОЙ 
АРТЕРИИ В ЕЕ КРАНИАЛЬНОМ ОТДЕЛЕ 
Т. Аврамов 
Р Е З Ю М Е 
На гистологическом препарате морфометрично определена толщина отдельных слоев 
стенки внутренней сонной артерии в ее краниальном отделе. Установлено, что стенка кавер­
нозного отдела внутренней сонной артерии тоньше по сравнению со стенкой других ее от­
делов. Установленная разница — за счет более тонких интимы и медии, а так же и более 
тонкой адвентиции. Сифон артерии рыхло зафиксирован к твердой оболочке мозга, что оп­
ределяет его относительную подвижность. Внутренняя эластическая мембрана каверноз­
ного отдела внутренней сонной артерии однослойна, фрагментирована и местами отсутствует. 
В этом отделе чаще всего обнаруживаются атеросклеротические бляшки. Возрастная группа 
людей от 60 лет до 81 года наиболее часто затронута наличием атеросклеротических б л я ш е к . 
Изменения сосудистой стенки кавернозного отдела внутренней сонной артерии и гемодина-
мическая перегруженность этого отдела явлюются факторами, обусловливающими наиболее: 
вероятное появление разрыва артериальной стенки на этом месте. 
